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Time-trends  in  the  occurrence  of  HIV  seropositivity  are  the 
basis  for  projecting  the  future  course  of  the  epidemic.  This 
study  presents  quarterly  rates  of  HIV  infection  during  1986  to 
1989  in  U.S.  Navy  active-duty  enlisted  personnel,  a  large, 
serially-tested  population.  During  this  period,  the  U.S.  Navy 
administered  1 .795578  enzyme-linked  immunosorbent  assay 
(ELISA)  tests  to  848.632  active-duty  Navy  enlisted  personnel. 
There  were  2,438  seropositive  personnel  identified,  including 
778  with  a  previous  negative  test.  Three  types  of  quarterly 
rates  are  reported  here:  the  seropositive  rate  per  1,000  tested; 
the  seroconversion  rate  per  1,000  tested  (with  a  previous  nega¬ 
tive  test);  and  the  seroconversion  rate  per  1 .000  person-years. 
Rates  by  all  three  methods  declined  between  1986  and  1989. 
The  mean  seropositive  rate  per  1,000  tested  showed  a  steady 
decline  from  2.9  in  1986  to  0. 5  in  1989  (p  <  0.05).  The 
mean  age-adjusted  seroconversion  rate  per  1000  tested  declined 
from  3.4  in  1986  to  05  in  1989  (p  <  0.05).  The  mean  sero¬ 
conversion  rate  per  1.000  person-years  declined  from  0.9  in 
1986  to  0.4  in  1989  (p  <  0.05).  The  race  ratio  (blackJwhite) 
declined  from  3.9  to  2.7  over  the  same  time-period.  Mean  ser¬ 
oconversion  rates  among  male  hospital  corpsmen  declined 
from  10.3  in  1986  to  15  in  1989  <o  <  0.05).  The  overall  de¬ 
cline  in  HTV  rates  in  the  Navy  could  not  be  explained  by 
changes  in  the  population  tested  according  to  age,  race,  sex, 
occupational  risk  group,  or  geographic  location  of  home  port 
during  the  study  period.  The  decline  in  rates  in  the  Navy  is 
encouraging.  The  trend  may  refect  a  pattern  imposed  on  this 
population  by  rigorous  testing  and  exclusion  of  HIV  seroposi¬ 
tive  individuals  from  entrance  into  service.  Despite  the  de¬ 
cline  in  seroconversion,  the  majority  of  AIDS  cases  in  the 
Navy  may  yet  occur. 


NHRC  Report  No.  90-40.  This  report  will  appear  in  a  shorter 
form  in  the  American  Journal  of  Public  Health.  This  report 
was  supported  hy  the  Bureau  of  Medicine  and  Surgery.  The 
views  expressed  in  this  article  are  those  of  the  authors  and  do 
not  reflect  the  official  policy  or  position  of  the  Navy,  Depart¬ 
ment  of  Defense,  nor  the  U.S.  Government. 


It  is  estimated  that  13  to  2  million  Americans  (1)  and 
5  to  10  million  individuals  worldwide  (2)  are  infected  with  the 
human  immunodeficiency  virus  type  I  (HIV).  HIV  infection 
is  associated  with  AIDS  (3,4)  and  first  appeared  in  the  U.S. 
blood  supply  in  1978  (5-7).  Since  this  time  there  have  been 
descriptions  of  the  course  of  the  epidemic  in  populations  of 
homosexual  and  bisexual  men  (8-12),  prisoners  (13-16),  and 
military  recruits  (17).  Uncertainty  about  the  future  dimen¬ 
sions  of  the  HIV  epidemic  has  led  to  attempts  to  estimate 
trends  in  incidence  in  the  general  population  (18-20).  This 
study  reports  time  trends  in  HIV  seropositivity  in  a  large,  se¬ 
rially-tested  population,  the  active-duty  enlisted  United  States 
Navy. 

Between  January  1,  1986,  when  Navy-wide  testing  for 
HIV  seropositivity  began  (21-25),  and  December  31,  1989, 
the  Navy  administered  1,795,578  enzyme-linked  immunosor¬ 
bent  assays  (ELISA)  to  848,632  active-duty  enlisted  Navy 
personnel.  In  addition,  since  late  1985  all  applicants  for  Navy 
service  have  been  tested  for  the  presence  of  antibodies  to  HIV 
(26-28).  Those  testing  positive  were  not  allowed  to  enter  the 
Navy  (26-28). 

HIV  seroconversion  rates  for  the  combined  period  1986- 
1988  have  been  reported  for  the  Navy  (0.70  per  1,000  person- 
years)  and  for  the  Marine  Corps  (0.27  per  1,000  person-years) 
(2 1 ).  The  Navy  rates  were  close  to  those  reported  for  the 
Army  fora  similar  time-period  (0.77  per  1,000  person-years) 
(30).  The  prevalence  rate  of  HIV  seropositivity  among  mili¬ 
tary  applicants  in  1985-1988  was  approximately  1.4  per 
1,000(31-32). 

Methods 


The  Naval  Health  Research  Center  in  San  Diego,  Califor¬ 
nia,  maintains  computerized  files  for  all  persons  in  the  Navy 
who  received  ELISA  tests  for  the  presence  of  antibodies  to 
HIV  and  for  confirmed  HIV-seropositive  persons  identified 
from  all  sources  of  testing,  including  service-wide,  blood  don¬ 
or,  and  clinic  screening  programs. 

Navy  service-wide  testing  began  in  the  first  quarter  of 
1986.  Many  individuals  had  several  tests  during  1986-1989 


as  a  result  of  routine  screening,  testing  of  personnel  serving 
in  units  deployable  overseas,  or  testing  of  health  care  provid¬ 
ers  (21).  Retesting  allowed  identification  of  seroconverters, 
i.e.,  persons  with  an  initial  negative  test  followed  by  a  posi¬ 
tive  test. 

During  1986-1989,  rosters  were  completed  for  individuals 
tested  at  27  medical  treatment  facilities  that  performed  ELISA 
tests.  Names,  identification  numbers,  and  dates  of  birth  of 
persons  receiving  tests  were  provided  to  the  Naval  Health  Re¬ 
search  Center  (and  to  the  Reportable  Disease  Database 
[RDDB]  of  the  Defense  Eligibility  Enrollment  Reporting 
System,  Monterey,  California),  by  North  American  Biologi- 
cals,  Inc.,  which  performed  the  tests.  Identifying  information 
was  matched  against  the  Naval  Health  Research  Center  Career 
History  File  for  verification  of  identity  and  to  obtain  demo¬ 
graphic  information.  This  file  contains  detailed  individual 
demographic  and  service  history  information  obtained  from 
the  Naval  Military  Personnel  Command,  in  Washington  DC. 

Records  of  all  HIV  seropositive  personnel  were  entered 
into  the  HIV  Central  Registry  at  the  Naval  Health  Research 
Center.  Before  entry  into  the  registry,  all  seropositive  indi¬ 
viduals  were  confirmed  by  the  Bureau  of  Medicine  and  Surgery 
and  the  Naval  Health  Research  Center  as  having  had  two  posi¬ 
tive  paired  ELISA  tests  (from  the  same  blood  collection)  fol¬ 
lowed  by  at  least  one  positive  Western  blot  assay.  ELISA 
testing  for  HIV-l  antibody  in  serum  or  plasma  was  done  using 
a  human  T-cell  lymphotropic  virus  type  III  (HIV-I)  enzyme- 
linked  immunosorbent  assay  test  kit  (Abbott  Laboratories, 
North  Chicago  IL)  from  January  to  November,  1986;  and  a 
human  T-cell  lymphotropic  virus  type  III  (HIV-0  ELISA  test 
kit  (Virgo  Electro-Nucleonics,  Columbia  MD)  from  Decem¬ 
ber  1986  to  December  1989.  The  criterion  for  a  positive 
Western  blot  assay  (Biotech  Research  Laboratories,  Rockville 
MD)  was  a  specimen  that  exhibited  at  least  two  of  three  bands 
at  p24,  gp41,  and  gpl20/160.  Since  May  1987,  a  recombi¬ 
nant  DNA  enzyme  immunoassay  (Cambridge  Biosciences 
Corporation,  Worchcster  MA)  has  been  used  to  resolve  inde¬ 
terminate  Western  blot  results.  The  tests  used  have  been  de¬ 
scribed  previously  (21). 

Data  Analysis- 

For  completeness  in  assessing  trends,  three  rates  were 
used:  the  seropositive  rate  per  1 ,000  tested;  the  seroconversion 
rate  per  1,000  tested;  and  the  seroconversion  rate  per  1,000 
person-years. 

The  seropositive  rate  j«r  1.000  tested  was  obtained  by  di¬ 
viding  the  number  of  individuals  who  tested  positive  during  a 
quarter  by  the  number  of  individuals  tested  in  that  quarter, 
whether  or  not  the  individual  had  a  negative  test  in  the  past 
Only  the  first  positive  test  was  included. 

The  seroconversion  rate  per  LQQQ  tested  was  obtained  by 
dividing  the  number  of  newly  positive  individuals  who  had  a 
previous  negative  ELISA  test  by  the  number  of  individuals 
tested  in  that  quarter  who  had  a  previous  negative  ELISA  test 
or  who  joined  the  Navy  after  October,  1983,  when  a  negative 
test  became  mandatory  for  entry  into  service.  This  rat:  was 
adjusted  for  age  using  the  indirect  method  (33),  and  was  used 
for  detailed  analysis  of  trends  in  pcpuh'ion  subgroups. 


The  seroconversion  rate  per  LOOP  person-vears  was  ob- 
tained  by  dividing  the  number  of  newly  seropositive  individu¬ 
als  by  the  number  of  person-years  at  risk.  This  rate  was  cal¬ 
culated  to  allow  approximate  comparisons  of  the  results  of 
this  study  with  previous  studies  using  person-years  (21 30). 
The  population  at  risk  was  defined  as  all  active-duty  enlisted 
personnel  in  the  Navy  during  a  quarter  who  had  a  negative  EL¬ 
ISA  test  before  or  during  the  quarter  (or  who  entered  service 
after  October,  1985),  and  had  a  subsequent  negative  or  posi¬ 
tive  ELISA  test  Each  individual  contributed  person-time  be¬ 
tween  that  individual’s  first  negative  test  and  either  their  first 
positive  or  last  negative  test  With  the  person-years  method, 
all  persons  who  had  a  previous  and  subsequent  negative  ELI¬ 
SA  test  were  included  in  the  person-years  denominator  for  an 
interval.  Consequently,  crude  rates  based  on  person-years 
were  sensitive  to  the  number  of  tests  administered  during  an 
interval,  which  varied  among  quarters.  Therefore,  this  rate 
was  adjusted  for  the  number  of  tests  administered  each  quarter 
(34).  Persons  with  two  negative  tests  were  assumed  to  be 
negative  through  the  end  of  the  study  period. 

Confounding  factors  and  adjustment  procedures.  A  number 
of  demographic  factors  have  been  shown  to  be  associated  with 
HIV  seropositivity,  including  age,  race,  sex,  occupation,  and 
geographic  location  (9,19,21,25,30,35-38).  Because  the 
Navy’s  testing  cycle  covers  approximately  two  yean,  quarterly 
variation  in  rates  may  be  due  to  differences  in  demographic  or 
geographic  characteristics  of  the  population  tested.  To  deter¬ 
mine  if  the  population  tested  varied  by  these  factors,  the  per¬ 
cent  distribution  of  each  factor  by  quarter  was  determined. 

Occupational  risk  group  was  determined  by  ranking  indi¬ 
vidual  occupations  from  lowest  to  highest  seropositivity 
rates,  and  then  dividing  the  list  of  occupations  into  quintiles. 
The  percentage  of  individuals  tested  who  were  from  each  quin¬ 
tile  was  calculated  for  each  quarter.  In  addition,  hospital 
corpsmen,  a  high-risk  occupational  group  with  the  largest 
number  of  HIV  seropositive  personnel,  was  analyzed  separate¬ 
ly.  Indirect  age-adjustment  using  age-specific  Navy  rates  for 
the  entire  study-period  combined  as  the  standard  was  performed 
for  seroconversion  rates  per  1,000  tested  (33).  Yearly  mean 
rates  were  obtained  by  averaging  the  observed  rates  during  the 
four  quarters  of  each  year.  Statistical  significance  was  as¬ 
sessed  using  95  percent  confidence  intervals  (33). 

Population  not  tested.  The  population  not  tested  was  com¬ 
pared  to  the  tested  population  by  age,  race,  and  sex,  to  deter¬ 
mine  if  the  tested  population  differed  from  the  untested  popu¬ 
lation. 

Results 

The  number  of  individuals  tested  per  quarter  ranged  from 
57,559  in  the  first  quirter  of  1986  to  211297  in  the  second 
quarter  of  1988,  with  a  mean  of  112,224.  A  total  of 
1,795,578  ELISA  tests  were  administered  to  848.632  individ¬ 
uals  over  the  study-period  and  2,438  HTV  seropositive  individ¬ 
uals  were  identified  (Figure  1,  Table  1).  The  number  of  sero¬ 
positive  individuals  identified  per  year  declined  from  1,197  in 
1986  to  214  in  1989  (Table  1). 

The  proportion  of  the  population  tested  by  race,  sex,  and 
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Figure  1.  Number  of  individuals  tested  and  number  of  HTV  seropositive  (Western  blot  confirmed) 
individuals  identified,  active-duty  U.S.  Navy  enlisted  personnel,  1986-1989 


Table  1.  Yearly  mean  seropositive  and  seroconversion  rate  per  1,000  population, 
active-duty  U.S.  Navy  enlisted  personnel,  1986-1989. 
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of  sero-  rate  per  Confidence  limits  sero-  rite  per  Confidence  limits  adjusted  for  Confidence  limits 
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occupational  risk  group  was  similar  in  each  quarter  (Appendix 
Figures  1-3),  although  there  were  some  differences  according 
to  age  (Appendix  Figure  4).  Secular  variations  in  die  propor¬ 
tion  of  the  population  tested  from  home  pom  in  high  risk  are¬ 
as  such  as  San  Francisco  could  not  account  for  the  observed 
trends  (Appendix  Table  2). 

The  seropositive  rate  per  1 .000  tested  (Figure  2,  Table  1, 
Appendix  Table  1).  This  rate  declined  from  3.6  per  1,000  test¬ 
ed  in  the  first  quarter  of  1986  to  0.5  per  1.0G0  tested  in  the 
last  quarter  of  1989,  a  statistically  significant  decrease  (p  < 
0.05).  The  rate  of  decline  was  greatest  from  the  first  quarter  of 
1986  through  the  last  quarter  of  1987,  after  which  the  rate  de¬ 
creased  only  slightly.  The  mean  annual  rate  declined  from  19 
in  1986  to  0.5  in  1989  (p  <  0.05). 

The  seroconversion  rate  i>er  1.000  tested  (Figure  2,  Table 
1,  Appendix  Table  3).  This  rate  peaked  at  5.7  per  1 ,000  dur¬ 
ing  the  second  quarter  of  1986,  then  declined  to  2.5  per  1,000 
in  the  next  quarter,  a  non-significant  difference.  The  rates  pta- 
teaued  until  the  third  quarter  of  1987.  This  was  followed  by  a 
decrease  to  a  relatively  stable  level  throughout  1988  and  1989, 
reaching  0.5  per  1,000  in  the  fourth  quarter  of  1989,  a  statisti¬ 
cally  significantly  (p  <  0.05)  lower  HIV  seroconversion  rate 
than  all  quarterly  rates  in  1986  and  1987.  The  mean  annual 
rate  per  1,000  tested  declined  from  3.4  in  1986  to  0.5  in  1989 


(p  <  0.05). 

His  seroconversion  ratsjxrlMLisrsoi^ysag  (Figure  2, 
Table  1 ,  Appendix  Table  4).  There  was  little  detectable  pat¬ 
tern  by  quarter  in  the  person-years  seroconversion  rate.  The 
mean  annual  rate  in  1989,  0.4  per  1,000  person-years,  was 
significantly  lower  (p  <  0.05)  than  the  mean  annual  rate  of 
0.9  in  1986.  By  1989,  the  rates  yielded  by  this  method  were 
approximately  the  same  as  those  yielded  by  the  other  two 
methods. 

Population  sub-groups. 

Race  and  ethnicity  (Figure  3,  Appendix  Table  5).  The 
mean  age-adjusted  seroconversion  rate  per  1,000  tested  in 
blacks  was  statistically  significantly  (p  <  0.05)  higher  than  in 
whites  in  all  4  years.  Due  to  a  greater  decline  in  rates  in 
blacks  than  in  whites,  the  black  to  white  ratio  of  yearly  mean 
age-adjusted  rates  decreased  from  3.9  in  1986  to  2.7  in  1989. 

Combined  seroconversion  rates  in  individuals  of  race  or 
ethnicity  other  than  white  or  black  (i.e..  Oriental,  Philippino, 
and  American  Indian)  were  similar  to  those  of  blacks  in  the 
fust  quarter  of  the  study,  but  approximated  those  of  whites 
from  the  first  quarter  of  1988  until  the  end  of  the  study. 

Men  and  women  (Figure  4,  Appendix  Table  6).  The  age- 
adjusted  seroconversion  rates  for  women  were  based  on  1  or  2 
cases  in  each  quarter,  except  for  the  second  quarter  of  1988, 
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Figure  2.  Seropositive  and  seroconversion  rates,  by  quarter,  active-duty 
U.S.  Navy  enlisted  personnel,  1986-1989 
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Figure  3.  HIV  seroconversion  rate  per  1,000  individuals  tested,  by  race,  adjusted  for  age, 
active-duty  U.S.  Navy  enlisted  personnel,  1986-1989 


which  was  based  on  3  cases.  The  age-adjusted  seroconversion 
rate  of  4.4  in  the  second  quarter  of  1986  was  not  statistically 
significantly  higher  than  the  seroconversion  rate  of  0.7  in  the 
first  quarter  of  1987,  a  rate  approximately  one-third  that  of 
men.  The  rate  in  women  declined  during  the  fourth  quarter  of 
1987,  after  which  it  remained  relatively  stable  at  0.1  -  0.2  per 
1,000  tested.  There  were  no  seroconversions  in  8,490  wom¬ 
en  tested  in  the  third  quarter  of  1989.  Seroconversion  rates 
were  not  reported  for  the  first  quarter  of  1986  due  to  the  small 
denominator  (N  »  13). 

Age  (Figure  5,  Appendix  Table  7).  A  steep  decline  in 
rates  occurred  in  persons  30  years  of  age  or  older  between  the 
first  and  third  quarters  of  1986.  The  high  rate  in  this  age 
group  in  the  first  quarter  of  1986  (29.4  per  1,000)  was  statis¬ 
tically  significantly  higher  than  the  rates  in  all  quarters  after 
the  second  quarter  of  that  year,  and  higher  than  rates  in  all 
other  age-groups  except  ages  25-29  years  in  the  second  quarter 
of  1986.  By  the  second  quarter  of  1986,  the  differences  be¬ 
tween  age-groups  were  no  longer  statistically  significant. 

Hospital  corasmcn  (Figure  6,  Appendix  Table  8).  The 
occupation  of  hospital  corpsman  had  the  largest  number  of 
HIV  seropositive  personnel  and  a  high  overall  HIV  seroposi- 
tivity  rate  and  was  analyzed  separately.  The  mean  yearly  age- 
adjusted  seroconversion  rate  in  hospital  corpsmen  in  1989 


(1.6  per  1,000  tested)  was  statistically  significantly  higher  (p 
<  0.05)  than  the  mean  seroconversion  rate  for  all  Navy  active- 
duty  enlisted  personnel  during  that  year  (0.5  per  1 ,000  tested). 

Male  hospital  corpsmen  accounted  for  97  of  98  hospital 
corpsmen  who  seroc  on  verted,  and  had  a  higher  seroconversion 
rate  (2.2  per  1,000  tested)  than  female  hospital  corpsmen  (0.1 
per  1,000  tested)(p  <  005)(not  shown).  Approximately  80 
percent  of  hospital  corpsmen  tested  were  male.  A  statistically 
significant  decline  in  seroconversion  rates  was  present  in  hos¬ 
pital  corpsmen  as  in  the  total  Navy,  with  the  largest  propor¬ 
tion  of  the  decline  occurring  at  the  beginning  of  the  study. 

Untested  population  (Appendix  Table  9).  Ninety-nine  per¬ 
cent  of  the  active-duty  Navy  enlisted  population  received  an 
ELISA  test  during  the  study  period.  The  untested  population 
(N  =  4,108)  was  86.2  percent  women  (compared  to  10.0  per¬ 
cent  women  in  the  total  Navy  enlisted  population).  The 
youngest  age  group  and  oldest  age  groups  were  both  over¬ 
represented  in  the  untested  population.  The  occupations  of 
seaman,  yeoman,  personnclman,  and  storekeeper  were  over¬ 
represented  in  the  untested  population;  hospital  corpsmen 
were  not. 
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Rate  per  1,000 
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Figure  4.  HIV  seroconversion  rate  per  1,000  individuals  tested  with  a  previous  negative  test, 
active-duty  U.S.  Navy  enlisted  personnel,  by  sex,  1986-1989 


Year  and  quarter 


Figure  5.  HIV  seroconversion  rate  per  1,000  individuals  tested  by  age, 
active-duty  U.S.  Navy  enlisted  personnel,  1986-1989 
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Figure  6.  HIV  seroconversion  rate  per  1,000  individuals  tested,  adjusted  for  age,  hospital  corpsman, 
and  total  Navy,  active-duty  U.S.  Navy  enlisted  personnel,  1986-1989 


Discussion 

Overall  rm&.lKnds- 

Each  of  the  analytic  methods  used  m  this  study  provided  a 
unique  view  of  HIV  seropositivity  in  the  Navy,  and  each  has 
strengths  and  weaknesses  which  complement  the  other.  Tak¬ 
en  as  a  whole,  they  provide  a  more  complete  picture  of  the 
pattern  of  occurrence  of  HIV  infection  in  the  Navy  which  no 
single  method  adequately  provides. 

All  three  types  of  HIV  seropositivity  rates  among  active- 
duty  enlisted  personnel  declined  from  1986  to  1989.  The  ser¬ 
opositive  rate  per  1 ,000  tested  and  the  seroconversion  rate  per 
1,000  tested  showed  a  marked  decline.  The  seroconversion 
rate  per  1,000  person-years  showed  a  more  moderate  decline. 
The  rates  obtained  using  these  methods  converged  over  the 
study-period  until  quarterly  rates  yielded  by  each  method  were 
similar  by  1989. 

Rates  for  high-risk  age,  race,  sex,  and  occupational  groups 
declined  at  a  faster  rate  than  those  of  lower  risk  groups,  and 
consequently,  the  difference  in  rates  between  high-risk  groups 
and  total  Navy  rates  became  less  apparent  over  the  study- 
period. 

Rate  of  seropositives  per.  li3QQ_iesL:d.  Rates  declined 
from  3.6  per  1.000  tested  in  the  first  quarter  of  1986  to  0.5  in 
the  last  quarter  of  1989.  Rates  calculated  using  this  method 
were  least  sensitive  to  the  possibility  that  the  highest  risk  in¬ 
dividuals  might  have  been  tested  before  to  1986  and  conse¬ 


quently  may  have  been  more  likely  to  have  a  negative  test  on 
file  when  the  study  began. 

Seroconversion  rate  per  1.000  tested.  Age-adjusted  quar¬ 
terly  HIV  seroconversion  rates  per  1,000  tested  with  a  previ¬ 
ous  negative  test  showed  a  more  variable  trend.  Some  of  the 
variation  might  have  occurred  because  relatively  fewer  individ¬ 
uals  had  a  previous  negative  test  during  the  early  quarters, 
possibily  resulting  in  lower  precision  during  these  quarters. 

The  pattern  of  quarterly  HIV  seroconversion  rates  per 
1,000  tested  may  be  suggestive  of  the  tail  of  an  epidemic 
curve  (39-41)  in  men,  which  may  have  peaked  in  or  prior  to 
1986.  An.  epidemic  curve  may  also  be  present  in  women. 
The  pattern  of  the  seropositive  rate  per  1 ,000  tested  is  also 
suggestive  of  the  tail  of  an  epidemic  curve. 

Seroconversion  rate  per  1.000  person-years.  The  absence 
of  a  strong  trend  in  HIV  seroconversion  rates  per  1,000  per¬ 
son-years  may  be  partly  explained  by  the  nature  of  these  rates. 
The  quarterly  denominators  used  for  this  method  included  per¬ 
sons  not  tested  during  a  particular  quarter  but  who  had  a  nega¬ 
tive  test  before  and  after  the  quarter.  This  made  the  rate  sub¬ 
ject  to  variation  according  to  the  number  of  tests  performed  in 
a  quarter;  however,  this  variation  was  taken  into  account  by 
adjustment  for  the  number  of  tests  performed  in  a  quarter. 
Nonetheless,  this  characteristic  blunts  differences  between 
quarterly  rates 

Artifactual  considerations. 

Population  tested.  The  overall  decline  in  rates  seen  in  the 
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three  methods  is  unlikely  to  be  due  to  a  change  in  the  popula¬ 
tion  tested,  as  the  rates  were  age-adjusted  and  the  population 
tested  did  not  vary  importantly  according  to  distribution  of 
race,  sex,  and  occupational  risk-groups  tested  in  each  quarter. 
New  York,  San  Francisco,  and  Washington,  DC  were  high- 
risk  areas  for  HIV  seropositivity  in  military  recruits  (26)  but 
the  proportion  of  the  population  tested  from  such  high-risk  ar¬ 
eas  was  not  over-represented  during  the  periods  of  peaks  in 
HIV  rates,  making  the  location  of  testing  unlikely  to  have 
importantly  affected  quarterly  rates. 

Testing  procedures.  While  there  was  a  change  in  suppliers 
of  ELISA  test  kits  at  the  end  of  1986.  there  were  no  notable 
changes  in  seroconversion  rates  per  1,000  tested  between  the 
quarter  immediately  preceding  and  that  following  the  change 
in  suppliers. 

Untested  population.  The  untested  population  was  small 
(less  than  1  percent).  It  was  heavily  over-represented  by 
women,  which  may  be  a  reflection  of  less  perceived  need  for 
testing  of  women.  There  were  some  differences  between  the 
age  distribution  of  the  total  Navy  and  the  untested  population, 
but  no  consistent  trend  was  apparent  as  both  the  youngest  and 
oldest  ages  were  over-represented  in  the  untested  population. 
While  the  possibility  exists  that  some  high-risk  older  men, 
who  might  have  been  more  knowledgeable  in  methods  of 
avoiding  testing,  were  excluded,  there  is  little  evidence  that 
this  could  have  occurred  at  a  magnitude  that  would  have  had 
an  important  effect  on  rates  of  seropositivity  or  seroconver¬ 
sion. 

Detailed  Time-Trends. 

Rates  were  markedly  higher  in  blacks  than  in  whites  and 
other  races  in  the  early  study-period.  This  finding  is  consis¬ 
tent  with  previous  studies  which  have  shown  higher  rates  in 
blacks  (21,28,30).  Rates  in  blacks  remained  higher  than 
whites  throughout  the  study,  although  the  magnitude  of  the 
difference  declined  over  time. 

The  primary  HIV  epidemic  was  in  men;  only  P  of  778 
seroconverters  were  women.  The  overall  male  to  female  ratio 
of  age-adjusted  seroconversion  rates  per  1,000  tested  for  the 
study  period  was  3.2.  A  consistent  pattern  of  HIV  serocon¬ 
version  in  women  did  not  appear  until  the  first  quarter  of  1987 
and  had  the  appearance  of  an  epidemic  curve,  despite  the  small 
number  of  women  who  seroconverted. 

The  major  differences  in  rates  among  the  three  age  groups 
during  the  first  three  quarters  of  1986  disappeared  by  the  last 
quarter  of  1988.  Since  1987,  rates  in  all  three  age  groups 
have  been  similar.  The  decline  in  the  seroconversion  rate  in 
personnel  aged  30  years  and  older  cannot  be  explained  on  the 
basis  of  exclusion  from  the  Navy  of  seropositive  recruits,  as 
there  are  many  fewer  recruits  in  this  age  group  than  at  young¬ 
er  ages,  where  the  decline  was  less  dramatic. 

HIV  seroconversion  rates  in  hospital  corpsmcn  declined 
over  the  study-period,  but  were  generally  higher  than  total 
Navy  rates.  HIV  infection  in  this  group  was  not  likely  due  to 
occupational  exposures  as  rates  were  high  in  male  but  not  fe¬ 
male  hospital  corpsmcn. 

A  similar  testing  program  to  the  one  reported  here  is  the 
testing  program  for  military  applicants  (26,27).  Although 


they  are  not  directly  comparable,  the  observed  rate  of  0.5  sero- 
positives  per  1,000  white  male  civilian  applicants  for  military 
service  in  1988  did  not  differ  markedly  from  the  rate  of  0.6 
seropositives  per  1,000  active-duty  Navy  personnel  during 
that  year. 

Risk  factors. 

There  is  currently  no  detailed  information  regarding  trends 
in  the  Navy  in  behavior  such  as  high-risk  sexual  activities  and 
intravenous  drug  use,  so  the  reasons  for  the  decrease  in  HIV 
seroconversion  rates  in  the  Navy  are  speculative.  National  ed¬ 
ucational  campaigns  and  Navy  sponsored  educational  pro¬ 
grams  (41)  may  have  succeeded  in  reducing  high-risk  behav¬ 
iors  in  Navy  personnel  and  in  reducing  the  spread  of  HIV  in 
the  Navy. 

Comparison  with  other  populations. 

Most  other  studies  of  trends  have  been  limited  to  high-risk 
groups,  such  as  gay  or  bisexual  men  (8-12),  intravenous  drug 
users  (43-45),  and  prisoners  (13-16),  which  arc  presumably 
not  similar  to  the  Navy  population  in  prevalence  of  risk  fac¬ 
tors.  Rates  in  these  populations  have  been  reported  to  be 
much  higher  than  the  rates  reported  here. 

The  relatively  low  seropositive  rate  and  seroconversion 
rate  (0.5  per  1,000  tested  for  both)  in  the  Navy  in  1989  may 
be  approaching  a  general  copulation  background  rate.  This 
rate  is  somewhat  higher  than  a  rate  of  0.32  per  1.000  hospital 
patients  reported  in  a  Centers  for  Disease  Control  sentinel 
study  of  approximately  9,000  patients  in  four  midwestem 
hospitals  (20),  but  less  than  a  rate  of  0.8  positives  per  1 ,000 
tested  in  approximately  11,000  heterosexual  women  enrolled 
in  prenatal  and  family  planning  clinics  in  10  states  (1). 

As  true  prevalence  of  HI  V  seropositivity  declines,  the  rate 
of  false  positive  tests  can  be  expected  to  rise  (33).  As  a  con¬ 
sequence,  the  rate  observed  late  in  the  study  may  include  some 
false  positives,  a  factor  which  may  warrant  further  attention. 

Several  cautions  must  be  considered  regarding  the  generali¬ 
zation  of  the  trends  found  in  the  Navy  to  other  populations. 
The  Navy  is  not  representative  of  the  greater  U.S.  population 
in  many  factors  including  its  age  and  sex  structure.  Because 
of  the  requirement  beginning  in  October,  1985,  of  a  negative 
ELISA  test  for  entrance  into  the  military,  there  has  been  sys¬ 
tematic  selection  of  seronegative  individuals,  decreasing  the 
potential  population  of  HIV  carriers  in  the  Navy.  Knowledge 
of  this  requirement  may  also  have  lead  to  self-dcfcmtl  from  ap¬ 
plication  to  the  Navy  of  seronegative  persons  with  high-risk 
behaviors,  decreasing  the  likelihood  of  seroconversion  follow¬ 
ing  entrance  into  the  Navy.  The  Navy  specifically  prohibits 
high-risk  behavior  such  as  intravenous  drug  use  and  same-sex 
sexual  activity.  On  the  other  hand,  the  military  services  arc 
heavily  weighted  toward  a  young,  single,  mobile  population 
that  is  presumably  sexually  active. 

Summary 

Three  methods  for  the  investigation  of  overall  lime  trends 
in  identification  of  HIV  seropositive  enlisted  personnel  in  the 
U.S.  Navy  indicate  a  decline  in  the  occurrence  of  HIV  infcc- 
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lion  in  Navy  personnel  since  the  second  quarter  of  1986.  The 
percent  decline  from  1986  to  1989  varied  by  method:  -83  per¬ 
cent  according  to  the  rate  of  seropositives  per  1,000  individu¬ 
als  tested;  -83  percent  according  to  the  seroconversion  rate  per 
1,000  tested;  and  -56  percent  according  to  the  seroconver¬ 
sion  rate  per  1,000  person-years.  Since  initial  screening  be¬ 
gan,  the  rates  yielded  by  the  three  methods  have  converged. 

The  decline  reported  here  in  HIV  scropositivity  rates  is  en¬ 
couraging.  How  much  this  reflects  the  p»  tern  in  the  general 
population  or  rather  a  pattern  imposed  on  the  Navy  popula¬ 
tion  by  the  rigorous  policies  of  testing  and  exclusion  of  HIV 
seropositive  individuals  from  military  service  requires  compar¬ 
isons  with  other  populations  in  less  restricted  settings. 

The  declining  magnitude  of  HIV  scropositivity  does  not 
suggest  there  will  be  a  declining  rate  of  clinically  apparent 
AIDS  cases  in  the  Navy  over  the  next  decade.  Intensive  ef¬ 
forts  to  meet  the  coming  needs  for  treatment  in  the  Navy  and 
the  general  population  are  essential. 

Acknowledgements 

Special  thanks  are  due  Commander  Thomas  Hickey;  Hos¬ 
pital  Corpsman,  Chief,  Richard  Gates;  Hospital  Corpsman, 
First  Class,  Janice  Moore;  and  Hospital  Corpsman,  Chief, 
David  Jackson  for  their  diligent  work  in  maintaining  records 
of  HIV-tested  personnel.  Tamara  Clark  and  Laura  Schaffroth 
assisted  in  preparation  of  tables  and  figt.  ts  for  this  report. 

Dr.  E.  K.  Eric  Gunderson  brought  together  many  of  the  data¬ 
bases  that  provided  the  demographic  information  for  this  re¬ 
port  Mr.  Larry  R.  Bigbce  provided  assistance  with  assembly 
of  databases. 


References 

1.  Kaslow  R A,  Francis  DP.  Epidemiology:  general  consider¬ 
ations.  In:  Kaslow  RA,  Francis  DP.  The  epidemiology  of 
AIDS.  New  York:  Oxford,  1989:  92. 

2.  Chin  J,  Sato  PA,  Mann  JM.  Projections  of  HIV  infec¬ 
tions  and  AIDS  cases  to  the  year  2000.  Bull  WHO  1990;  68: 
1-11. 

3.  Barre-Sinoussi  F,  Chermann  JC,  Rey  F.  Isolation  of  a  T- 
lymphotrophic  retrovirus  from  a  patient  at  risk  for  acquired 
immune  deficiency  syndrome  (AIDS).  Science  1983;  220: 
868-71. 

4.  Gallo  RC.  Salahuddin  SZ,  Popopvic  M.  Frequent  detec¬ 
tion  and  isolation  of  cytopathic  retrovirus  (HTLV-III)  from 
patients  with  AIDS  and  at  risk  for  AIDS.  Science  1984;  224: 
500-3. 

5.  Eystcr  ME,  Gocdcrt  JJ,  Samgadharan  MG,  ct  al.  Develop¬ 
ment  and  early  natural  history  of  HTLV  -III  antibodies  in  per¬ 
sons  with  hemophilia.  JAMA  1985:  253:  2219-23. 


6.  Gallo  RC,  Sarin  PS,  Gelmann  EP,  et  al.  Isolation  of  hu¬ 
man  T-cell  leukemia  virus  in  acquired  immune  deficiency  syn¬ 
drome  (AIDS).  Science  1983;220:865-7. 

7.  Evatt  BL,  Gomperts  ED,  McDougal  JS,  et  al.  Coinciden¬ 
tal  appearance  of  LAV/HTLV-III  antibodies  in  hemophiliacs 
and  the  onset  of  the  AIDS  epidemic.  N  Engl  J  Med  1985; 
312:493-6. 

8.  Winkelstein  W,JrM  WileyJA,  PadianNS,  etal.  The  San 
Francisco  Men’s  Health  Study:  continued  decline  in  HIV  ser¬ 
oconversion  rates  among  homosexual/bisexual  men.  Am  J 
Public  Health  1988;  78:  1472-4. 

9.  Hessol  NA,  Lifson  AR,  O’Malley  PM,  et  al.  Prevalence, 
incidence,  and  progression  of  human  immunodeficiency  virus 
infection  in  homosexual  and  bisexual  men  in  hepa'itis  B  vac¬ 
cine  trials.  Am  J  Epidemiol  1989;  130:  1167-75. 

10.  Echenberg D, Rutherford G, O'Malley P, etal.  Acquired 
immunodeficiency  syndrome  in  the  San  Francisco  cohort 
study,  1978-1985.  MMWR  1985;  34:  1-2. 

11.  Lemp  GF,  Payne  SF,  Rutherford  GW,  et  al.  Projections 
of  AIDS  morbidity  and  mortality  in  San  Francisco.  JAMA 
1990;  263:  1497-1501. 


15.  Morse  DL,  Truman  BI,  Hanrahan  JP,  et  al.  AIDS  behind 
bars:  epidemiology  of  New  York  State  prison  inmate  cases, 
1980-1988.  N  Y  State  J  Med  1990;  90:  133-8. 

16.  Hoxie  NJ,  Vcrgeront  JM,  Frisby  HR,  et  al.  HIV  scro- 
prevalcnce  and  the  acceptance  of  voluntary  HIV  testing  among 
newly  incarcerated  male  prison  inmates  in  Wisconsin.  Am  J 
Public  Health  1990;  80:  1129-31. 


17.  Centers  for  Disease  Control.  Leads  from  the  MMWR: 
Trends  in  human  immunodeficiency  virus  infection  among  ci¬ 
vilian  applicants  for  military  service  -  United  States,  October 
1985  -  March  1988.  JAMA  1988;  260:  3113-4. 

18.  Centers  for  Disease  Control.  HIV  prevalence,  projected 
AIDS  case  estimates:  workshop,  October  3 1 -November  1, 
1989.  JAMA  1990;  263:  1477-80. 


12.  Guggenmoos-Holzmann  I,  Deininger  S,  Laukamm- 
Josten  U,  et  al.  Time  trends  of  HIV-I  antibody  prevalence  in 
homosexual  men.  Int  J  Med  Microbiol  1990;  272:  347-54. 

13.  Vlahov  D,  Munoz  A,  Brewer  F,  et  al.  Seasonal  and  an¬ 
nual  variation  of  antibody  to  HIV-1  among  male  inmates  en¬ 
tering  Maryland  prisons:  update.  Aids  1990;  4:  345-50. 

14.  Horsburgh  CR,  Jarvis  JQ,  McArthur  T,  etal.  Sero¬ 
conversion  to  human  immunodeficiency  virus  in  prison  in¬ 
mates.  Am  J  Public  Health  1990;  80:  209-10. 


9 


19.  Centers  for  Disease  Control.  HIV/AIDS  surveillance 
yearly  report.  Atlanta:  Centers  for  Disease  Control,  1990:1- 
22. 

20.  The  sentinel  HTV  seroprevalence  surveys.  Public  Health 
Rep  1990;  105:  113-71. 

21.  Garland  FC,  Douglas  ML,  Hickey  TM,  Miller  MR, 
Shaw  EK,  Gorham  ED,  Bigbee  LR,  McNally  MM.  Incidence 
of  human  immunodeficiency  virus  seroconversion  in  US 
Navy  and  Marine  Corps  personnel,  1986  through  1988. 
JAMA  1989:262:3161-65. 

22.  Herbold  JR.  AIDS  policy  development  within  the  De¬ 
partment  of  Defense.  Milit  Med  1986;151:623-7. 

23.  Hoffman  KJ.  1989  Sir  Henry  Wellcome  medal  and  prize 
winner.  Mandatory  HIV  testing  and  the  duty  to  screen.  Milit 
Med  1990;  155: 195-201. 

24.  Tramont  EC.  RedficldR,  Burke  D.etal.  HTLV-IH/LAV 
infections  in  the  military.  Milit  Med  1987;152:105-6. 

25.  Mayer  W.  What  we  ate  doing  about  AIDS.  Defense 
1986;1:30-32. 

26.  Burke  DS.  Brundage  JF,  Herbold  JR.  Berner  W,  Gardner 
LI,  Guzenhauscr  JD,  Voskovitch  J,  Redfield  RR.  Human  im¬ 
munodeficiency  virus  infections  among  civilian  applicants  for 
United  States  military  service,  October  1985  to  March  1986: 
demographic  factors  associated  with  seropositivity.  N  Engl  J 
Med  1987;317:131-36. 

27.  Secretary  of  the  Navy,  Instruction  SECNAVINST 
5300.30B  OP-136C  15  Dec  1988. 

28.  Burke  DS,  Brundage  JF,  Goldenbaum  M,  el  al.  Human 
immunodeficiency  virus  infections  in  teenagers:  seropreva- 
lence  among  applicants  for  U.S.  military  service.  JAMA 
1990;  263:  2074-7. 

29.  Nishimoto  PW.  HiV  infection  and  women  of  the  mili¬ 
tary.  NAACOGS  Clin  Issu  Perinat  Womens  Hr  Jih  Nun 
1990;  1:  107-14. 

30.  McNeil  JG,  Brundage  JF,  Wann  ZF,  et  al.  Direct  meas¬ 
urement  of  human  immunodeficiency  virus  seroconversion  in 
a  serially  tested  population  of  young  adults  in  the  United 
States  Army,  October  1985  to  October  1987.  N  Engl  J  Med 
1989;320:1581-5. 

31.  Centers  for  Disease  Control.  Human  T-Lymphotropic  vi¬ 
rus  type  fil/Lymphadenopathy-associatcd  virus  antibody  preva¬ 
lence  in  U.S.  military  recruit  applicants.  MMWR 
1986:35:4214. 

32.  Centers  for  Disease  Control.  Trends  in  human  immuno¬ 
deficiency  virus  infection  among  civilian  applicants  for  mili¬ 


tary  service  -  United  States,  October  1985-March  1988. 
MMWR  1988;37:677-9. 

33.  Lilienfeld  AM,  Litienfeld  DE.  Foundations  of  Epidemiol¬ 
ogy.  2nd  ed.  New  York:  Oxford  University  Press,  1980:  337, 
335. 

34.  Kramer  MS.  C'inical  epidemiology  and  biostatistics. 
New  York:  Springer- Verlag,  1988:32-5. 

35.  Peterson  MR,  Mumm  AH,  Mathis  R,  et  al.  Prevalence 
of  human  immunodeficiency  virus  antibody  in  U.S.  active- 
duty  military  personnel,  April  1988.  Leads  from  the 
MMWR.  JAMA  1988;  260:  1205-6. 

36.  Chmiel  JS,  Detcls  R,  Kaslow  RA,  et  al.  Factors  asso¬ 
ciated  with  prevalent  human  immunodeficiency  virus  (HIV) 
infection  in  the  multicenter  AIDS  cohort  study.  Am  J  Epi¬ 
demiol  1987;  126:  568-78. 

37  Rogers  MF,  Williams  WW.  AIDS  in  blacks  and  His- 
panics:  implications  for  prevention.  Issu  Science  Tcchnol 
1987  [Spring]:  89-94. 

38.  Gu'nan  ME,  Hardy  A.  Epidemiology  of  AIDS  in  wom¬ 
en  in  the  United  States:  1981  through  1986.  JAMA  1987; 
257:  203942. 

39.  Langmuir  A.  .AIDS  projections  are  too  high.  PAHO 
Bull  1989;  23:  121-6. 

40.  Bregman  DI,  Langmuir  AD.  Farr's  law  applied  to  AIDS 
projections.  JAMA  1990;  263:  1522-5. 

41.  McGrane  WL,  Toth '  J.  The  use  of  interactive  media  for 
HIV/AIDS  prevention  in  the  military  community.  Milit  Med 
1990;  6:  23540. 

42.  Brownlee  J.  Historical  note  on  Farr’s  theory  of  the  epi¬ 
demic  curve.  Br  Med  J  1915;  2:  250-2. 

43.  Hahn  RA,  Onorato  IM,  Jones  TS,  et  al.  Prevalence  of 
HIV  infection  among  intravenous  drug  uscis  in  the  United 
States.  JAMA  1989;  261:  2677-84. 

44.  Schoenbaum  EE,  Hartel  D,  Selwyn  PA,  et  al.  Risk  fac¬ 
tors  for  human  immunodeficiency  virus  infection  in  intrave¬ 
nous  drug  users.  N  Engl  J  Med  1989;  321:  874-9. 

45.  Chaisson  RE,  Moss  AR.  Onishi  R,  et  al.  Human  im¬ 
munodeficiency  virus  imcction  in  heterosexual  drug  users  in 
San  Francisco,  Am  J  Public  Health  1987;  77:  169-72. 


10 


Appendix  Table  1.  Number  of  individuals  tested,  number  of  HIV  seropositive*,  and  seropositive 
rates  per  1,000  tested,  by  quarter,  active-duty  U.S.  Navy  enlisted  personnel.  1986-1989. 
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*  848,632  individuals  were  tested.  The  total  shown  here  is  larger  because  individuals 
who  were  negative  could  be  tested  2  or  more  times  during  the  study  period. 


Appendix  Table  2.  Percent  distribution  of  population  'ested  for  HIV  seropositivity.  by  home  port,  by  quarter,  active-duty  U.S.  Navy 
enlisted  personnel,  1986-1989  --  continued. 
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Appendix  Table  2.  Percent  distribution  of  population  tested  for  HIV  scropositivity,  by  home  port,  by  quarter,  active-duty  U.S.  Navy 
enlisted  personnel,  1986-1989  -  continued . 
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Appendix  Tabic  3.  Number  of  individuals  tested  with  a  previous  negative  test,  number  of  HIV  scroconverters,  and  crude  and 
age-adjusted  seroconversion  rates  per  1,000  by  quarter,  active-duty  U.S.  Navy  enlisted  personnel,  1986-1989. 
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Appendix  Table  4.  Number  of  person-years  at  risk,  number  of  HIV  scroconvertcrs,  and  crude  and  test-adjusted*  seroconversion 
rates  per  t  ,000  person-years,  by  quarter,  active-duty  U.S.  Navy  enlisted  personnel,  1986-1989. 
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Adjusted  for  the  number  of  tests  given  each  quarter. 


Appendix  Table  5.  Number  of  individuals  tested  with  a  previous  negative  test,  number  of  HIV  serocwverters,  and  crude  and  age- 
adjusted  HIV  seroconversion  rates  per  1,000  tested,  by  race,  by  quarter,  active-duty  U.S.  Navy  enlisted  personnel,  1986-1989. 
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Total  755,400 

Mean 


Appendix  Table  5.  Number  of  individuals  tested  with  a  previous  negative  lest,  number  of  HIV  scroconvcrtcrs,  and  crude  and  age- 
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Appendix  Table  5.  Number  of  individuals  tested  with  a  previous  negative  lesi,  number  of  HIV  seroconvcrtcrs,  and  crude  and  age- 
adjusted  HIV  seroconversion  rates  per  1,000  tested,  by  race,  by  quarter,  active-duty  U.S.  Navy  enlisted  personnel,  1986-1989  — 
continued. 
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Appendix  Table  6.  Number  of  individuals  tested  with  a  previous  negative  lest,  number  of  HIV  seroconvcrters.  and  crude  and  age- 
adjusted  HIV  seroconversion  rates  per  1,000  tested  by  sex,  by  quarter,  active-duty  U.  S.  Navy  enlisted  personnel,  1986-1989  — 
continued. 
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Appendix  Table  7.  Number  of  individual*  tested  with  a  previous  negative  tea!,  number  of  HIV  aeroconvert en,  and  age-specific  HIV  aeroconveraion  rate*  per  1,000  teated,  by  age.  by  quarter, 
active-duty  U.S.  Navy  enlisted  personnel.  1986- 19S9.  7  ^  7M 
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Appendix  Table  8.  Number  of  individuals  tested  with  a  previous  negative  test,  number  of  HIV  seroconverters,  and  crude 
and  age-adjusted  HIV  seroconversion  rates,  hospital  corpsmcn,  by  quarter,  active-duty  U.S.  Navy,  1986-1989. 
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Appendix  Table  9.  Number  and  percent  distribution  of  personnel  who  have 
never  had  an  ELISA  test,  and  the  total  active-duty  U.S.  Navy  enlisted  population 
by  sex,  race,  age,  and  occupation,  as  of  August  1990. 


Characteristic  Untested  population  Active-duty  population 


Sex 

Number 

Percent 

Number 

Percent 

Men 

565 

13.8 

467321 

90.0 

Women 

3.543 

86.2 

51,818 

10.0 

Total 

4,108 

100.0 

519,339 

100.0 

Race 

Caucasian 

3,128 

76.1 

396,359 

76.3 

Black 

690 

16.8 

90,812 

17.5 

Malayan 

137 

3.3 

13,018 

2.5 

Other 

122 

.  3.0 

16,769 

3.2 

American  Indian 

20 

0.5 

2,158 

0.4 

Unknown 

’  :fl 

0.3 

223 

Total 

4,108 

100.0 

519,339 

100.0 

Age  in  years 


17-19 

982 

23.9 

53,366 

10.6 

20-24 

847 

20.6 

198392 

38.3 

25-29 

706 

17.2 

116.690 

22.5 

30-34 

631 

15.4 

74340 

14.3 

35-39 

521 

12.7 

48.644 

9.3 

40+ 

416 

10.2 

27,610 

5.0 

Unknown 

5 

0.3 

97 

Total  4,108  100.0  519339  lMT 


Occupation* 


Seaman 

765 

18.6 

42374 

8.2 

Yeoman 

221 

5.3 

13,173 

23 

Hospital  corpsman 

167 

4.1 

27,257 

5.2 

Personnelman 

132 

3.3 

6,958 

1.2 

Storekeeper 

120 

2.9 

11,056 

2.1 

All  other 

2,703 

65.8 

101.018 

82.9 

ToISI -  ' 

4,108 

100.0 

"Ti9 :m 

— nmr 

*  The  five  occupations  with  the  largest  number  of  untested  personnel 
and  all  other  occupations. 


23 


o  . 

86  87  ■-  88»- 

Year  and q 

Appendix  Figure  1.  Percent  distribution  of  pop 
group  and  quarter,  active-duty  U.S. 


Appendix  Figure  2.  Percent  distribution  of  mer 
seropositivity,  by  quarter  active-duty  U  5 
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